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During the past two years a large number of eases of hyperthyroidism
have been treated with a specific serum.1 Preliminary papers" have been
published dealing with the preparation of the scrum and the therapeutic
results obtained by its use. In the present paper we propose to discuss
the questions arising from Ulis study from the standpoint of accumulated
experience and it is hoped to make the method so plain that any physician
may understand the rationale of the treatment and the special points to
1)0 observed in its application. There are two fundamental propositions
to be considered, viz., the nature of the serum and the nature of the dis¬
ease. These will be considered in order.

the s     .

We have called the serum which we have used specific because we

believe that it lias a special action on the thyroid gland, and it is neces¬

sary for the argument that the grounds for such belief should be re¬

viewed. It is now a well-known and universally admitted fact that
the proteid of each animal species has a characteristic physico-chemical
structure; in other words, it is specific. The chemical methods by which
differences in structure are determined have not as yet been refined to a

sufficient extent to render it possible to make a chemical distinction
between proteids from closely related species of animals, but the methods
employed in immunity investigations of the last few years have been
thus refined and their reliability has been demonstrated in such degree
that the results obtained by these methods are accepted by most investi¬
gators as demonstrating specific characters of the proteid in each animal
species. This specificity is not absolute, for it has been found that a

*This article represents the Jliitter Lecture which was delivered before the
College of Physicians in Philadelphia. Dec. l.'i. 1907.

1. It will be recalled that the serum to which we refer is made by inoculating
animals (rabbits or sheep), with the pure proteids from the human thyroid gland.
In the beginning the proteids were, obtained only from goitrous glands, but more

recently the proteids from normal glands have been used successfully.
2. Beebe, S. P.: Preparation of a Serum for the Treatment of Exophthalmic

Goiter. Jour. Am. Med. Assn., 1900, xliv, 487. Beebe: Tr. Assn. Am. Phys..
1900, p. 548. Pogcrs, John: The Treatment of fhyroidisni by a Specific Serum.
Joui'. Am. ^Ied. Assn.. 1900. xlvii, 055.
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298 TREATMENT OF THYROIDISM BY SPECIFIC SERUM

serum made against the proteid of a given species will show a mild re¬

action against the serum from closely related species, but by observing
the time and the dilution in which the reaction takes place it is possible
to distinguish sharply between species. Heterologous proteids, that is,
proteids from different species, may be readily separated by means of
these serum reactions, and it seemed to us reasonable to believe that a

method capable of making such fine distinctions would enable one to
differentiate between homologous proteids, that is, between proteids taken
from the different organs of the same species. The widely varying func¬
tions of the different organs are dependent on the physicochemical struc¬
ture of the various cells which compose them, and it would seem there
must exist sufficient individuality of structure in organs which have such
widely varying functions as the liver and kidney to permit of its recogni¬
tion by the highly selective biologic method. One of the most suggestive
researches in this line was that of Uhlenhuth,3 who found it possible to
differentiate sharply between the proteids in the white and yolk of the
egg by means of a serum made against one or the other of these proteids.
He found that it was possible to get a mild reaction to the proteids of
the yolk by means of serum developed against the proteids of the white
of the egg, but only slowly, even in high concentrations of serum, so that
in point of time and in delicacy the reactions of these homologous proteids
against their own serum was specific.

If the serum is developed by injecting the pulp of an organ into
some alien species of animal, we shall develop anti-bodies against all the
proteids so introduced, and it is obvious that such a serum must contain
a number of factors. Certain of these may be specific, since they are

developed against the proteid which is found only in the particular organ
in question, while others, such as those developed against the blood,
must be common. A very large number of experiments are now on

record which support such a conclusion, but in many of them the specific
action is so obscured by the common action that its demonstration has
not always been satisfactory. In a paper published three years ago by
one of us4 this question was discussed and the reasons were given for

choosing certain pure proteids—viz., the nucleoproteids—from organs
as nearly blood-free as practicable, for developing specific antiserum.
Beasons were given in that paper for believing that relatively more of

3. Uhlenhuth : Zur Lehre von der Unterscheidung verschiedener Eiweissarten
mit Hilfe spezifischen Sera. Festschift, Geburtstag von liob. Koch, Jena, 1903,
p. 49.

4. Beebe, S. P. : Cytotoxic Serum Produced by the Injection of Nueleopro-
teids, Jour. Exper. Med., vii, 733.
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the specific factors and less of the common element were produced than
by including the whole organ pulp in the injected material. The specific
action of such serum has been determined by the precipitin test, the
agglutinili test, and by injection of the serum in vivo. The precipitin
test is well known. The agglutinin test is similar to that employed in
bacterial reactions, except that a suspension of finely divided tissue frag¬
ments is substituted for the bacterial emulsion. Such reactions in vitro
show that homologous proteids may be differentiated sharply from one

another. In point of time and in completeness of the reaction the scrum

is specific. When introduced into the body the reactions are specific in
the sense that severe lesions can be produced in the selected organ without
causing a corresponding lesion in other organs.

The serum has at least two factors: first, the factor common to
proteids of all the organs of the body, and to a lesser degree the proteids
of closely related species; second, the specific factor acting on one par¬
ticular organ. We have found it possible to demonstrate these two factors
by means of absorption experiments. If we inject dog-kidney nucleo-
proteids into a rabbit we produce a scrum which gives a mild reaction
with dog serum, also with proteids from the dog's liver or other organs,
but a very marked reaction with kidney proteids. If we now add to
this serum a considerable quantity of dog-liver tissue ground to fine
hash and allow the two to stand in contact for a few hours in the refrig¬
erator, and then filter, first through paper, and later through a Berkefield
candle, we find that the common factor of the serum has been removed.s
Such serum no longer has any precipitating or agglutinating effect on

liver proteids or suspension of liver tissue fragments, nor does it act on

anv other proteids except those from the kidneys, and on the latter its
action, although very marked, is somewhat less than before the absorp¬
tion. By the addition of a large number of washed erythrocytes, one

may also absorb the common factor. Such absorbed serum will cause

kidney lesions when injected intravenously into the dog's circulation.
If, however, one absorbs the kidney serum with kidnevr tissues one finds
that the specific factors and the common factors have both been removed."

The serum which has just been described was made from organs con¬

taining a small amount of blood, and one of the criticisms which has
been made of this work is based on the fact that the serum itself is
slightly hemagglutinative and hemolytic. The lesions found in the body
after the injection of such serum arc explained by these critics (I'earce

5. The livor tissues used for this purpose were not blood-free.
6. Iîeebe, S. P.: Nucleoproteid Immunity. Brit. Med. Jour., 1!)0(!, p. 1786.
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and Jackson7) by assuming that the serum has caused the formation of
small emboli of erythrocytes and that the resulting thrombi have caused
anemic necroses. The lesions which we found, however, were not of that
type, and moreover, they were produced also by serum from which
hemolytic factors had first been absorbed in the manner described above;
we conclude, therefore, that they have been produced by a special organ
cytotoxin. We have some corroborative evidence that the hemolvsins
are not actively concerned in producing the lesions, viz., the plain un-

absorbcd serum is slightly hemolytic in vitro, and yet when injected into
an animal it invariably was followed in a few hours by the presence of
an increased number of red cells in the blood and at the same time a

severe lesion was being produced in some specific organ. We have in
such findings no evidence of blood destruction.

We have reviewed the principles of the serum at this length because
it is of fundamental importance that we establish reasons'for believing
that serum made from the thyroid gland has a special action on that
gland: for obviously if the serum acts as much on the kidneys, the liver,
or the intestinal epithelium as it does on the thyroid, we have no logical
ground or excuse for using it in the treatment of disease of the thyroid
gland.

The methods followed in the making of the serum have been described
in a previous article1 and no essential change has been made during the
last vear.s We are not yet fully acquainted with the differences between

 . Pearce and Jackson : Concerning the Production of Cytoxic Sera by the
Injection of Xucleoproteids, dour. Infect. Dis.. 1900. iii. p. 742.

S. The various steps in the production of this serum are briefly as follows:
The fresh, human thyroid glands, which must not be preserved in formalin, or

alcohol, or any substance which coagulates the albumin, are ground to a very
fine pulp and extracted in several times their volume of salt solution made faintly
alkalin with sodium hydroxid. Extraction is carried on in a refrigerator for

twenty-four to thirty-six hours, and chloroform or thymol may be added to

prevent bacterial growth. The coarser particles in the extract are then removed

by straining through gauze, the filtrate centrifugated and filtered through paper.
A clear extract may be readily obtained by filtering the strained extract through
a Büchner funnel filled with paper pulp. We have found that a very convenient
method for precipitating the. proteids from this extract is to acidify with acetic
acid to a concentration of 0.1 per cent., add a sufficient amount of saturated so¬

dium chlorid solution to make the concentration of the salt in the extract 10 per
cent, of saturation, and then heat to 44 degrees C. for half an hour, tinder these
conditions we obtain an abundant fioceulent precipitate which may be readily
washed, redissolvcd by the addition of a small amount of alkali and reprecipi-
tatcd by the addition of acetic acid. The proteid is redissolvcd and reprecipitated
three times, and is thoroughly washed each time. The purified proteid is dis¬

solved in alkaline salt solution for inoculation into the peritoneal cavity of the

rabbit or sheep in which we develop the serum. From five to eight inoculations
one week apart are given to each animal before the blood is withdrawn and the
scrum prepared in the usual method.
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a serum made from the nucleoproteid and that from the nucleoproteid
and globulin combined; but we are still inclined to the belief that the
serum from the nucleoproteid is more cytotoxic than that from the
globulin, though the latter proteid is more efficient in the development
of antitoxins.

We wish again to emphasize the fact that the serum must be made
from human thyroid glands, because of the biologic specificity of proteids.
It would be quite as logical to use tetanus antitoxin in the treatment of

diphtheria as to use a serum made against sheep thyroid in the treat¬
ment of a human subject. We can get no evidence in vitro that such a

serum lias any antagonistic action against the human thyroid proteids.
On this ground alone, therefore, the negative results which Murray9 ob¬
tained in the use of serum made in a goat against sheep proteids are

precisely what should have been expected. Our serum has been made in

sheep and rabbits against the proteids of the human thyroid gland.
One never reaches a condition of immunity at all comparable with

the immunity to a diffusible bacterial toxin. From three to four times
the initial dose of proteid may be safely given at the end of the immuni¬
zation period, but one can not go beyond this point.

Although the serum shows a high degree of antagonistic, action in
vitro it does not in the immunized animal protect against excessive doses

of the specific proteid. We have, nevertheless, data from some experi¬
ments which indicate that it does have some power of conferring passive
immunity. Six fresh adult rabbits were kept under observation for

some days to make sure that they were in a healthy condition. One

group of three was then given for two successive days 5 c.c. doses of

an active thyroid antiserum previously made in other rabbits. There

was no reaction because of the biologic identity of the serum. Twelve
hours following the second injection of serum, all six rabbits were given
large doses of human thyroid proteids. The three protected rabbits had

a milder immediate reaction and the late effects, such as loss of weight,
were much less marked in this group than in the non-protected group.
Clinically, we see acute toxic cases in which the subjects experience very
marked and quite immediate beneficial results from the injection of the
antiserum, a result quite similar to what we should expect if we were

neutralizing a toxic substance. Obviously we can not be so certain of our

ground here as we can in a laboratory experiment in which we can

control matters so as to have fewer unknown factors.

9. Murray: Lancet, London. Xov. 11, 1905.
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THE DISEASE.

In our previous paper10 we have outlined the evidence for believing
the symptoms of the disease to have their origin in a condition of hyper-
activity of the thyroid gland. Such a mode of origin is a fundamental
premise in our treatment of these cases with an active antiserum designed
to neutralize the toxic effects of thyroid proteid in the circulation, and
also to inhibit the secretory activities of the gland. The symptoms of
thyroid cases, tremor, nervous irritability, tachycardia, diarrhea, perspira¬
tion, rapid loss of weight, have all been produced in animals and also
in the human subject by the administration of thyroid preparations.
The almost constant occurrence of goiter, the histologie appearances
indicative of increased activity, and the greatly increased circulation
through the gland vessels, together with the amelioration, of the condition
by surgical removal, are additional arguments that the gland is a funda¬
mental factor in the disease. The large relative lymphocytosis, and the
diminished excretion of kreatinin with increased output of kreatin are

the usual findings in the typical well-developed patient witli Basedow's
disease, and these blood findings have likewise been produced by the ad¬
ministration of thyroid preparations to healthy animals.11 A discussion
of the etiology of the disease is not within the scope of the present paper,
and we accept provisionally the theory that in typical cases the charac¬
teristic symptoms have their origin mainly in the hypersécrétion from the
thyroid gland.

There are certain limitations to our knowledge in this matter, how¬
ever, which should be pointed out. It is not known whether the
physiologic activity of the gland is dependent solely on the iodized
proteid therein contained, and, if so, whether the activity is measured
by the quantitative amount of iodin present. As has been pointed out
elsewhere, there is an increased amount of nucleoproteid12 in the gland
in Graves' disease, but this is a function of the cellular hyperplasia and
we do not know whether or not it has any significance in the physiologic
action of the secretion.

There is no experimental evidence to determine whether or not the
secretion from the gland in Graves' disease has more or less physiologic
activity than the normal gland or whether the secretion is so altered in
character as to have an entirety different sort of action, and in the dis-

10. Beebe, S. P.: Tr. Assn. Am. Phys., 1900, p. 548.
11. Perry: Some Studies of the Blood in Thyroid Feeding in Insanity, Med.

Ree, August, 1906.
12. Beebe, S. P.: Physiology of the Thyroid Gland in Its Relation to Exoph¬

thalmic Goiter, Jour. Am. Med. Assn., Oct. 5, 1907, xlix, 1155.
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eased condition we must consider the possibility of a defective function¬
ing of other organs which normally are stimulated by the secretion. We
have very few methods of estimating the physiologic value of the secre¬
tion under normal conditions, the measurement of the protective power
to acetonitril poisoning proposed by Beid Hunt13 being the only one

having quantitative possibilities.14 Until the normal physiology of the
gland is better understood we can only deal with the surface indications ;
and these point to the thyroid gland as one important source of the
symptoms in typical cases of hyperthyroidism.

Graves' disease presents a great variety of clinical pictures which in
many instances vary so widely from the typical text-book description as

to be scarcely recognizable. It has been observed for many years that
there is often a progression from a typical Graves' disease through a

mixed, indefinite type to a characteristic condition of myxedema. These
clinical conditions are the accompaniment of changes in the pathologic
structure of the thyroid gland.

Ewing15 has described four distinct types or stages in the natural
history of the thyroid gland of Graves' disease :

1. In the earty stages of the disorder, only hyperemia with increase
of colloid showing diminished staining reaction with eosin. Micro¬
scopically the gland may show no gross changes.

2. Hyperemia with increased colloid, and cellular hyperplasia.
3. Extensive cellular hyperplasia, with increase of imperfect alveoli

lined by large or giant cells, and nearly complete loss of colloid.
4. Late stages with fibrosis, atrophy of cells, sclerosis of vessels,

hemorrhages and cysts.
There is thus a complete series of changes from the thyroid of early

Graves' disease to the pronounced alterations of myxedema, with many
intermediate forms, especially in the older cases. It is obvious that the
symptoms accompanying changes of such diversity must vary extremely
and it is not to be expected that any one treatment, however effective it
may bo in one stage, can bo equally applicable to all stages or types of
the disease. Moreover, as the disease progresses, complications may
arise in other organs, as, for example, chronic myocarditis, so that the
therapeutic problem in advanced cases becomes extremely complex. We

13. Hunt, Reid: Influence of Thyroid Feeding on Poisoning by Acetonitril,
Jour. Biol. Chem., 1905, i, p. 33.

14. We have made a series of experiments on this point which will be reported
later in detail, but our conclusion is that the method is not suitable for detect¬
ing small quantitative differences.

15. Ewing: Pathology of Exophthalmic Goiter in Its Relation to the Serum
Treatment, New Yxork Med. Jour., 1900, p. 1001.
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do not know how important the relations of the thyroid to other ductless
glands may be. The thymus gland has been found hypertrophied in
those cases in which autopsies have been made in Xew York during the
last few years, and the lymphatic tissue in general increased in amount.
Hansemann10 is of the opinion that these changes are secondary to the
functional overactivity of the thyroid. These facts must be correlated
with the high lymphoeytosis characteristic of all severe cases and with
the fact that it is possible to produce a lymphoeytosis by the administra¬
tion of thyroid to normal animals. It appears, then, that in the young
subjects with characteristic symptoms of a recently developed condition
of hvperthyroidism we are dealing with a comparatively specific disease
which may be alleviated by neutralizing the toxic secretion of the gland ;
but in the older eases which have existed so long as to cause secondary
changes and which may have symptoms of both Graves' disease and
myxedema, or which indeed may be a myxedema in nearly every par¬
ticular, masquerading under the name of Graves' disease because of the
primary condition of the patient, it is not to be expected that the serum

will have curative effect. And such a conclusion must apply with equal
force to the operative removal of the gland or to any form of treatment
aimed directly at the thyroid. Analogously, if diphtheria were a chronic
disease extending over some months, one would not expect to restore the
damaged heart, kidney and nervous system in an advanced case by any
amount of serum prepared against the Klebs-Loeffler bacillus and its
toxins. There is an abundance of clinical evidence demonstrating the

specific action of thyroid preparations in myxedema, and in a small per¬
centage of cases of Graves' disease improvement is obtained by careful
thyroid treatment, but by far the majority of typical cases of this disease
are made worse by such medication. It is therefore of prime importance
to recognize the type of the particular case in order to treat it intelli¬
gently. We emphasize this point, because in some instances cases of

myxedematous type have been treated by serum, and occasionally, indeed,
by operation with very unsatisfactory results.

CLASSIFICATION.

It is impossible to make a comprehensive classification of patients
suffering from thyroid disease unless one makes almost as many groups
as there are patients. In determining whether a given case is a favorable
one for serum treatment it is necessary to study the condition carefully
to determine if possible whether the symptoms are those of hvper¬
thyroidism or hypothyroidism. A careful study of the blood, including

16. Hansemann: Beri. klin. Wchnsehr., Oct. 30, 1905.
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the number of erythrocytes, the percentage of hemoglobin, and a dif¬
ferential leucocyte count, together with a quantitative analysis of the
nitrogenous constituents of the urine, will be of value in this respect.
In the majority of cases it is possible to decide this point, but we have
not found any criterion accurate in all cases and we suggest the necessity
for thorough study of the doubtful types in order to establish a more

reliable means of classification. The following classification is made
solely for the purpose of serum treatment, with a full recognition of the
fact that it does not cover all cases, and with the reservation that it is
necessary to experiment carefully with many of the atypical cases before
one can determine what form of treatment is most suitable. In making
these groups we take into consideration the age of the patient, the prob¬
able condition of the thyroid, the clinical type of the disease as regards
symptoms referable to the thyroid, and also as regards secondary changes
in other organs.

TYPES FAVORABLE FOR SERUM TREATMENT.

1. Typical exophthalmic goiter in the early stages, including the in¬
cipient, the mild, the severe, and those extremely severe forms which
develop very rapidly and have been described as the acute toxemic type,
resembling malignant endocarditis.

2. Typical exophthalmic goiter in cases which "may have existed for
some time in subacute form with occasional exacerbations, but without
marked secondary changes.

TYPES THAT MAY REQUIRE COMBINED TREATMENT.

1. Patients who develop thyroidism after reaching the age of 40 or

50 years :

a. Those who, after middle life, show thyroidism for a varying period
before the appearance of a goiter.

b. Those who have borne an innocuous goiter for years and late in
life develop signs of thyroidism.

2. Atypical fonns of thyroidism:
a. Men and more often women of any age who present many signs of

thyroidism, but who often have a dry skin and hradycardia and are

usually considered neurotic or neurasthenic.
b. Patients with nervous and vasomotor signs of thyroidism, but who

complain of a more or less constant headache accompanied in most cases

by nausea and abdominal discomfort.
c. The psychopathic cases, the mental disturbance having no definite

relation to the severity or tvpe of thyroidism.
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The purpose of the classification given above is to serve as an aid in
the serum treatment, and in our opinion the groups outlined can not be
omitted. Before entering a discussion of the prognosis, the results which
we have obtained, and the method of treatment in each separate group,
it is necessary to consider briefly some of the simpler fundamentals of the
thyroid chemistry.

PHYSIOLOGIC CHEMISTRY OF THYROID PROTEIDS.

There is as yet no agreement among investigators as to the chemistry
of the thyroid secretion, and its physiology is even more obscure. Various
chemical substances have been isolated from the gland by different
methods and it is impossible to reconcile all the statements that are

found in the literature. The physiologic activity of the secretion is

probably due to the iodin compound which it contains, and we have
abundant evidence in the analyses reported by Oswald17 that the iodin
may vary within wide limits, even in health. There has been no demon¬
stration that an iodin-free proteid from the thyroid has any marked
physiologic effect. We may believe that the activity of the secretion
stands in close relation to its iodin content. It is not known, however,
whether the iodin must be in proteid combination to exert its full
physiologic action or whether some cleavage product is equally active.
The accepted methods of measuring the physiologic value of thyroid
preparations do not permit of accurate quantitative distinctions. As a

physiologic process the secretion enters the blood or lymph without the
intervention of digestion and it seemed to us that its hypodermatic
administration would give the best therapeutic results. Saline and
glycerin extracts of the gland have, therefore, been preferred and also
certain pure proteids have been isolated and kept in solution for hypo¬
dermatic administration. The methods followed in making these ex¬

tracts and proteids were the simplest possible. In the beginning of the
work glycerin extracts were preferred, but these caused so marked a

local reaction when given hypodermatic-ally that their use was abandoned
and a saline extract substituted. This latter solution has been made by
thoroughly pulverizing fresh thyroid glands and extracting the hashed
mass for from three to five days in five volumes of physiologic salt solu¬
tion with the addition of a little chloroform to prevent bacterial growth.
The extract is filtered first through paper and finally through a Berke-
feld candle and sealed in small glass tubes until wanted for adminis¬
tration.

17. Oswald: Ztschr. f. Physiol. Chem., xxxii, 1901, p. 121.
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It is not known whether there is more than one iodized proteid in the
gland. If one prepares a saline extract of perfectly fresh thyroid glands
one finds that a considerable proportion of the proteid therein contained
may be precipitated by the addition of acetic acid. From the filtrate a

further portion of proteid is precipitated by half saturating with am¬

monium sulphate. Both these proteids contain iodin and are physio¬
logically active. Oswald18 maintains that they are identical proteids,
and there is certainly much evidence to favor his belief in the case of
normal glands. With pathologic glands in the stage of cellular hyper¬
plasia the acetic acid precipitate contains more phosphorus and less
iodin than the ammonium sulphate precipitate. With normal glands the
amount of the proteid which is precipitated by the acetic acid depends on
the freshness of the glands, the concentration of the saline extract made
from them and the amount of acid used in the precipitation. Dilute
extracts of perfectly normal glands may give no precipitate at all with
acetic acid, while a concentrated extract from the same gland yields an

abundant precipitate on the addition of acetic acid. Proteids obtained
by both methods of precipitation, that is, by acetic acid and by ammonium
sulphate, have been administered, but we were dealing with normal
glands and it probably made no difference whether we used one or the
other, for the evidence indicates that the two precipitates are of the same

identical proteid. With pathologic glands, there may be a considerable
difference in the therapeutic effect of the two sorts of proteids. The
normal thyroid gland differs sharply from other normal glands, such
as the liver or kidney, in having a large proteid content which forms no

part of a living cell, so that the cell nuclei furnish only a relatively
small amount of the proteid in a saline extract. With some of the
pathologic glands nuclei are as abundant as they are in liver or kidney
and the acetic acid precipitate contains more phosphorus than is obtained
from normal gland extract, while the iodin containing globulin pre¬
cipitated by half saturating with ammonium sulphate is relatively scanty.
It is to be expected that proteids having such chemical differences would
show differences in therapeutic action. The dose of these pure proteids
is very small. We rarely use more than 15 minims of a 1 to 1,000 solu¬
tion at a single dose, an amount corresponding to the dose of adrenalin.
We have been able to get satisfactory therapeutic results with less dis¬
turbance of the heart and nervous system by the use of the proteids
isolated in this fashion than we have bv the use of the commercial

18. Oswald: Die Eiweisskörper der Schilddrüse, Ztschr. f. Physiol. Chem.,
1899, xxvii, p. 147.
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tablets. The matters relating to the preparation and physiologic value
of these proteids are now under investigation and it is quite probable that-
new methods may be substituted for the ones we have already employed.

These proteids were prepared in the first place in order to alleviate
the occasional severe and unpleasant reactions following the use of the
antiserum. These reactions occurred more often in those patients who
had had the disease for a long time or who had acquired it after middle
life. In these two groups atypical cases were occasionally found with
some of the symptoms of myxedema, and since the antisenim was not
well borne, and because of the many reports in the literature of the
successful treatment of such cases by thyroid preparations, we were led
to believe that a prothyroid treatment rather than antithyroid treatment
was indicated. The hypodermatic administration of thyroid proteids
approaches more nearly to physiologic conditions than administration
by mouth. Certainly we get more prompt effects by this method and our

experience in a large number of eases justifies our belief that pure
proteids are more suitable for therapeutic uses than the whole gland
substance.

TREATMENT.

In the discussion of the treatment the classification given above will
be followed, and the methods and results given under each group. The
statistics given in this paper19 do not include the 105 cases which Dr.
lïogers lias treated personally, as they are reported in detail at the end of
the paper. All of the 141 patients reported herewith, except three which
died, have not taken serum for six months and many of them have com¬

pleted treatment for eighteen months. Serum has been furnished to 126
cases in addition to those which Dr. IJogers has treated, but they are

not included in this report for the reasons that some of them are still
under treatment and the outcome is undecided, others have not finished
treatment for a period of six months, and from a third group satisfactory
reports have not been obtained.

Ti/pcs. Favorable for Scram Treatment.—Group 7.—Typical exoph¬
thalmic goiter in early stages, including the incipient, the mild, the

severe, and those extremely severe forms which develop very rapidly and
have been described as the acute toxemic type resembling malignant
endocarditis.

19. The statistics quoted in the first portion of the article are taken from the
records of one of us (S. P. B. ) and are from cases which have been for the
most part treated under direction by physicians whose private cases they were.

The statistics of the cases treated personally by Dr. Rogers are given at the end
of the section on treatment.
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It is in this group that we have had the largest percentage of com¬

plete success, the most prompt, and the most striking results. This is,
perhaps, because in these early cases one is dealing with uncomplicated
conditions which favor a specific treatment. It is interesting to note
that those who favor operative treatment urge the desirability and even

necessity of early surgical removal of the gland if the best results are

to be obtained. The incipient and mild cases in young people generally
yield promptly to serum treatment. It is probable that a large percent¬
age of these two groups would improve by rest and careful hygienic
treatment, and the administration of serum should not be a reason for
ne»iecting these factors; but our experience has shown that serum can ar¬

rest these cases promptly. In some cases the entire clinical condition has
been changed in a week's time and the symptoms of the disease Avere no

longer discoverable. Patients having mild symptoms do not all recover

under rest treatment, and the serum has been used in many of these
cases with complete success, after the failure of other forms of therapy.

The simple soft goiters which often develop in young women from
various causes are at times accompanied by mild symptoms of Graves'
disease. Iodin in some form has been for many years the usual drug
treatment of these cases, and in a considerable percentage with the
happiest results, but some of them, which in the early stages may not
be distinguishable from an incipient Graves' disease, are made worse by
such treatment and may develop a typical condition of hyperthyroidism.
The administration of thyroid to such patients is occasionally of bene¬
fit, but whether given as a means of therapy or for the purpose of estab¬
lishing a diagnosis, thyroid should be given in very small doses and the
effect on the patient carefully observed. This matter will be referred to
at a later point in the paper. For these two groups, the incipient and
the mild, the serum need not be highly active and may be given at inter¬
vals of three to five days. Tn most of these cases a prompt result may be
expected.

We have included in this subdivision the very severe, rapidly devel¬
oping cases which have many of the characters of an acute infection.
This type forms only a small percentage of the total number of cases

treated, and yet it is in many respects the most interesting. The very
marked improvement caused by the administration of a smafl amount
of serum is quite comparable to the effects seen in diphtheria following
the administration of antitoxin. In no other group of cases is the
toxemic character of the disease so well shown, and it is precisely with
these cases that we have had the most convincing clinical evidence of
the antitoxic action of the serum.
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The recently developed severe cases take the serum with less reaction
than the milder cases, and they may in the beginning take more of it.
In some instances we have given a small dose every twenty-four hours
until four injections have been given and then have increased the inter¬
val to two days. It is necessary to watch the patient carefully for un¬

favorable reactions, and the serum must not be forced in the presence of
marked local and general reaction. The rapid development and great
severity of these cases is a bar to surgical removal ; the failure of gen¬
eral measures is in sharp contrast to the success of the serum treatment
and is, in our opinion, one of the best arguments that can be advanced
regarding the nature of the disease and the mechanism by which the
serum causes improvement.

The majority of the patients in the first group progress very favor¬
ably and many of them recover entirely, which means that all symp¬
toms disappear, under doses of about 0.5 c.c. of an active antiserum
given at first as often as the reaction permits and then gradually in¬
creasing the interval between injections up to five or seven days. In
some cases, however, a small dose of antiserum, 3 to 5 minims, not
enough to produce any reaction, given once every twenty-four hours
for two or three weeks, will sometimes act better. The best of hygienic
surroundings are necessary throughout the treatment, and these, it
should be said, are not possible in a public hospital ward, with its at¬
tending excitement and often distressing circumstances. In some cases

a long time is required to effect a cure or even much improvement, and
this means an average of two or three months of antiserum treatment
and six months more of restful vacation under constant observation.

Exophthalmos and goiter are the last symptoms to disappear, and
as long as the latter persists there is some danger of the recrudescence of
symptoms under mental or physical strain. The longer a patient re¬

mains free from thyroidism, even with a persistent goiter, the less likeli¬
hood there seems to be of the recurrence of the disorder. Some kind of
infection, generally tonsillitis, is one of the troublesome causes of acci¬
dents and exacerbations. While the entire disappearance of the goiter
is a result to be earnestly desired, in the majority of cases it can not be
obtained quickly by the serum treatment, and as soon as the more dis¬
tressing symptoms have subsided it is wiser to reduce the serum gradu¬
ally and depend in part on hygienic and tonic measures. Occasionally,
in the latter stages of the recovery, very small doses, 1/50 or less of a

grain, of thyroid proteid act beneficially. If commercial thyroid is
used, doses of not more than 1/4 of a grain should be given and the
effect very carefully watched.
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In giving the statistics we have divided the cases into three groups,
distinguished by cure, improvement and failure. In order to give an

intelligent idea of the results it is necessary to define these terms, and
this is particularly necessary because reports in the literature show
widely varying conceptions of the term "cure" as applied to the treat¬
ment of this disease. By a "cured" patient we mean one in whom the
subjective symptoms have been entirely relieved and the objective symp¬
toms have subsided to such an extent that nothing more than a gland
discoverable only by deep palpation remains. The majority of the
improved patients still have a small goiter, but with most of them the
subjective symptoms have been relieved, and the patient has been made
comfortable and able to work and act in nearly all respects like a normal
human being. It is worth noting that with some of the improvel cases
the improvement continues slowly, although the treatment may have
stopped for a year or more. The failures are those cases in which the
treatment has produced no beneficial effect.

Of the total of 141 cases reported, 52 belong to the first group of the
classification. Of these, 18 have been cured, 28 improved (all but 2
being very much improved) and G have failed to improve. Of the 6
failures, 3 cases resulted fatally. It should be stated here also that 6
patients properly belonging in this group have applied for serum, which
was forwarded as promptly as possible, but in the interval the case

terminated fatally before the serum could be given. Such sudden ter¬
minations are likely to happen, especially in the very acute form of the
disease. Of the three fatal eases listed with the failures, two received
only two injections of serum and the third received only one injection.
They were of the same acute type as the six cases which terminated
fatally before the serum was received. It is impossible to include in a

paper of this sort a case history for each patient treated, but the details
of a typical cured, an improved and a fatal case are appended herewith.

Case 1: Cure.—Patient.—S. H. C, woman, 39 years old, always well ex¬
cept for attack of grip nine weeks before the development of thyroid symptoms

Signs and Symptoms.—This was a typical acute, case, with marked tachy¬cardia; the patient was very nervous, had marked tremor and diarrhea, perspiredfreely, had troublesome thirst and did not sleep well. Her skin was markedlypigmentcd; she had marked exophthalmos and a small soft goiter graduallyincreasing in size. The symptoms of the disease were on the increase; the
patient has emaciated somewhat but she is able to be up.

Treatment.—The patient was seen by two prominent clinicians who pro¬nounced it a typical acute case and advised serum treatment. Previous to these
consultations she had been treated with rest and tincture of belladonna without
beneficial effect.

Result.—The patient was under serum treatment from March 20 to August31 and continued to improve steadily. The final report received in December
states that the very best results were obtained. The gland was normal in size,
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tachycardia entirety absent, the exophthalmos cured and the patient stouter than
she ever was before" and feeling perfectly well. Her color was good, and the
appetite and digestion as good as they ever were in her life.

Case 2: Improvement.—Patient.—R. M. V., woman, aged 36, married, weight
163. had pneumonia at 17, otherwise healthy.

Signs and Symptoms.—Symptoms first noticed about a year before the
treatment began and the patient had lost 94 pounds in weight during this time.
The pulse was 108 when the. patient was in bed and quiet, of fair quality and
regular. The heart was dilated, the apex-beat being one and one-half inches to
the left of the mid-clavicular line, faint systolic blow at the apex. The patient
was very nervous with marked tremor; perspired freely. She had fair appetite
with no vomiting or diarrhea- at the time treatment was begun. She was always
thirsty. The circumference of the neck at greatest point was 15 inches: a soft
goiter of moderate size.

Treatment.—Before scrum treatment the patient had been receiving iron,
tonics, digitalis and Merck's antithyroidin, but the condition had been stationary
tor some months. The patient was confined to bed. Treatment was begun in
April and continued until September.

Result.—The patient recovered in nearly every particular. There was no
noticeable exophthalmos: the goiter could scarcely be seen, but could he felt by
careful palpation. The nervousness and tremor were entirely gone. The patient
now did her own work and her pulse ran from 84 to 90 after a day's work. There
was no systolic murmur and the heart was not dilated. The patient feels per¬
fectly well.

Case 3: Fait-vke.—Patient.— .   .  ., woman, 27 years old.
Signs and Symptoms.—This was a typical case with rather slow onset, pulse

ranging from 180 to 200. heart symptoms very marked, precordial pain, loud
systolic blow, heart dilated, apex beat displaced 1o the left two and one-half inches.
The patient had a hacking cough ; her voice was somewhat husky, moderately
nervous, with a fine tremor. She slept badly, perspired profusely and had a

troublesome thirst. The exophthalmos was moderate : the gland varied in size,
at times being small and hard and at others large and soft. There was extreme
emaciation, the patient had been in bed three weeks and was very ill when the
injections were begun.

Treatment.—This was begun on December 29. Three injections were given by
January 4. on which date the patient died.

Result.—There did not seem to lie any reaction in either way to the serum.

Case 4: Marked Improvement winr Sudden Death Later.—This case is
very interesting and is included because the manner of death is typical of some

of the acute cases.

Patient.—P. · . 1).. young woman, aged 19, single, history of Graves' disease
extending over two and one-half years. The onset of the disease, occasioned by a

severe fright, was rapid and progressive.
Signs and Symptoms.—The pulse was 148 and fairly regular; the chest bulged

at each pulsation: there was some precordial pain: no heart murmurs; the heart
not dilated. Respirations were. 27 per minute: there was a slight cough; the
voice quite clear. The patient had until recently perspired profusely: her appe¬
tite was fairly good and there, was no diarrhea. Menstruation had been inter¬
rupted for nine months. The patient had become reduced from 145 pounds to 75
pounds in weight. She sat up, but the condition had remained stationary for
some weeks. The patient was very nervous with marked tremor.

Treatment.—Up to a month previous to the beginning of the serum treatment
the patient had been given thyroid extract. Treatment by scrum was given from
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November until the following June. The patient began to improve immediately
after beginning serum and continued to an almost complete recovery.

Result.—The following report of the patient's condition on September 13 was

made: The patient weighs 144 pounds, is able to walk several miles without
fatigue, has been doing all the housework for several weeks past. Exophthalmos
is noticeable but not marked. Heart is regular, 94, no murmur. The patient is
not nervous and has no tremor ; sleeps well ; bowels and menstruation regular.

Outcome of Case.—The patient died suddenly on October 28 after having had
a severe pain in the head for a few hours. There was no autopsy.

Types Favorable for Serum Treatment—Group 2.—Typical exoph¬
thalmic goiter in cases which have existed for some time in subacute
form with occasional exacerbations but without marked secondary
changes.

These cases are, as a rule, amenable to serum treatment, but there is

generally not such rapid improvement, and the injections must be con¬

tinued over a longer period than with the acute forms. In some in¬
stances in which the serum has been begun during the period of exacer¬

bation there has been almost immediate relief, in this respect resembling
the acute conditions, but permanent results were obtained only after
some months. The longer the duration of these cases the slower the
patients are to show permanent improvement, but, since we have had
complete success with some cases of ten to twelve years' duration, we are

led to the conclusion that it is the point to which the disease has prog¬
ressed rather than the number of years of its course which is the deter¬
mining factor. If treatment is begun during an exacerbation it should
be carried out in much the same manner as with the preceding group,
¿hat is, the early acute cases, but it will probably be necessary to con¬

tinue administration of a weak serum at intervals of five days to two
weeks for some months before normal, stable equilibrium is attained.

Of the total of 141 cases reported, 70 have been in this group. Of
this number, 16 have been cured, 36 have been greatly improved, and
there have been 18 failures, 5 of the latter being fatal. Six patients prop¬
erly belonging in this group have had a preliminary course of serum

treatment and have later been operated on. Three persisted in the
serum treatment for a sufficient time to give it a fair trial, with the
result that one of them was much benefited and later was entirely cured
by operation, while with the two others no decided benefit was obtained
and operation, undertaken later, was fatal. The 3 remaining in this
group of 6 did not persist long enougli in the use of serum to permit any
conclusion as to its value, and the subsequent operation proved fatal in
each case. The three cases first mentioned as having had serum for
some time are included in the list of 141 cases, one as improved and two
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of them as failures. The outcome of the operation in the 5 fatal cases

can not be ascribed to the preliminary use of serum. Case histories of
typical cases occurring in this group are given below.

Case 5: Cube.—Patient.—Mrs. B., aged 44, marked case with history of six
years of chronic thyroidism.

Signs and Symptoms.—Pulse 148, irregular; heart dilated, apex 5% inches
from midsternal line; patient very nervous, marked tremor; slept very badly;
troublesome thirst ; skin pigmented ; moderate exophthalmos ; irregular menses.
Patient emaciated; weight 106 pounds; gland small but firm. Patient confined
to bed.

Result of Treatment.—Treatment was given from February to September. In
November her physician reported that he considered the patient cured. Her pulse
averaged 74 ; the thyroid could be felt on deep palpation ; the patient was not
nervous and had no tremors. Exophthalmos could not be detected. The patient
weighed 132 pounds, felt in fine spirits, was doing her own work and as far as
could be detected was perfectly well.

Case 0: Cure.—Patient.—Mrs. H., 54 years old, member of a highly nervous

family.
Signs and Symptoms.—The patient was very excitable and nervous, melan¬

cholic at times ; had attacks of cardiac dilatation and it was necessary to use

morphin to relieve pain about the heart. There was very marked exophthalmos,
progressive enlargement of the thyroid, very marked tremor, temperature from 99
to 100, great prostration, and pulse 110 to 140 per minute. The patient's condi¬
tion was grave for several months. She was under medical treatment for three
months and at times showed some symptomatic improvement, but nothing perma¬
nent.

Result.—The patient was under treatment for six months. At first she made
slow but certain improvement, which has continued progressively, and at the time
of the report, two years after beginning the treatment, the patient was well.
There was no exophthalmos and no tremor; the patient was not nervous; the
pulse was 84, regular, and of good quality; the thyroid could barely be made out,
and there had been a great gain in weight, the patient now weighing 175 pounds.
The physician considered her completely cured.

Case 7: Improvement.—Patient.—Mrs. C F., aged 46.
Signs and Symptoms.—The patient was extremely nervous ; had very marked

tremor; slept wretchedly; had troublesome thirst and diarrhea at times. The
pulse was 120 to 100; there was pronounced exophthalmos; the gland was only
slightly enlarged. The patient had lost 59 pounds, was just able to be up a

short time during the day and had lost control of the rectum. She had been very
nervous for 12 years, and the physician spoke of her as hopeless.

Result.—Treatment was given from May until October. A great improvement
was effected. The pulse was from 80 to 90; the tremor was almost completely
gone. The patient made a gain of 30 pounds in weight during this time, was not
nervous and slept well. The rectum was under perfect control. The patient was

doing light housework and complained of nothing but occasional palpitation on

climbing the stairs, but there were weeks when this was not noticed. There was

distress at times from flatus in the stomach. Exophthalmos was still noticeable,
but not nearly so marked. The size of the gland was about the same. A later
report states that the improvement has continued.

Case 8: Improvement.—Patient.—Mrs. I., aged 38, had goiter for twelve
years, gradually increasing in size. During the last three years the symptoms had
gradually been growing worse.
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Signs and Symptoms.—The goiter was large, firm, low down on the right side;
there was little exophthalmos, marked tremor, pulse when quiet 110, no heart
murmur and marked dyspnea on exertion. The patient was very nervous, per¬
spired very freely, did not sleep well and had a variable appetite with occasional
diarrhea.

Results.—The patient was under treatment from February to August. There
was not much diminution in the size of the glana. The dyspnea was entirely re¬

lieved so that the patient was able to do her own work and go out walking for a

long distance, which she had been unable to do for years. The heart came down
to 80, nervousness and perspiration were entirely relieved, and the patient im¬
proved so much that she discontinued treatment.

Case 9: Failure.—Patient.—Mrs. M., aged 54; first symptom noticed in
189G. The patient suffered from nervous strain and worry immediately preceding
the acute attack.

Signs and Symptoms.—The pulse was 108; there was precordial pain and sys¬
tolic murmur over the base of the heart. The patient was not nervous and had
no tremor; slept fairly well and had a fair appetite. She had a small soft goiter
and slight exophthalmos; had lost considerable weight. The most troublesome
symptoms were vomiting and diarrhea, also edema of the face and hands. (Diag¬
nosis was questionable.)

Results.—The patient was under treatment from May to October. The serum

relieved the gastrointestinal symptoms very decidedly, and the patient was for a

time very much improved.
Outcome of Case.—The heart did not improve much, however, and later it

steadily grew worse and the patient died in a fatal attack of syncope.

Types That May Require Combined Treatment.—By the combined
treatment we mean the administration of both the antiserum and a

pure thyroid proteid. The administration of these substances need not
be simultaneous, since at one period, generally the beginning of the
treatment, the use of antiserum gives the best results, and at a later
period the additional administration of a small amount of thyroid
proteid is necessary to continue the improvement. If the case presents
fairly typical symptoms of Graves' disease, we begin by giving small
doses of serum, and in many cases find this treatment followed by very
satisfactory relief, but if the serum causes very severe or disagreeable
reactions and if there is no corresponding improvement in symptoms we

begin the addition of small amounts of thyroid proteid.
In a considerable number of these cases it has been our experience

that the administration daily of a small amount of thyroid proteid,
three doses of 1/50 of a grain, and the injection of a small amount of
serum, 5 minims, every fifth day gives the best results. It is not easy to
understand precisely why this is true, since it is paradoxical to believe
that a hypothyroid condition exists in the same patient that has symp¬
toms of hyperthyroidism. It may be that the thyroid proteid from a

normal healthy animal answers the physiologic need of the patient for
such a secretion, while the abnormal product from the patient's own
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gland is neutralize! by the use of serum. It is certain that the serum

does not neutralize the physiologic action of a sheep thyroid proteid; so

that in effect we may, by giving serum and the proteid from normal
sheep thyroid simultaneously, substitute the action of the normal secre¬

tion from the animal for that of the abnormal secretion from the pa¬
tient"; gland. Whatever may be the explanation, the clinical fact re¬

mains that some of these mixed cases improve more rapidly and surely
by such a method of mixed treatment.

It is impossible to formulate precise rules to be followed in adminis¬
tering serum to this group of patients, for the reason that the type and
clinical conditions are so variable, but from a study of the case we may
be able to decide whether the symptoms are a manifestation of hypo-
thyroidism or hyperthyroidism, and the beginning of the treatment
should be made in accordance with these conclusions. In my opinion,
the logical treatment for the group of mixed eases is the combined
treatment, as it combats the dysthyroidism, which is probably an essen¬

tial factor in the production of the symptom-complex. The treatment
of the atypical and the advanced typical cases requires a finer discrimi¬
nation and more accurate judgment in the employment of antiserum
and thyroid preparations than is needed in the treatment of typical
cases which form our first group, and it must be admitted that some

degree of experimentation must be made with some of these patients
before the most suitable treatment is determined on. Complete recovery
is slow, but encouraging improvement is often noted in a compara¬
tively short time.

Before we can give treatment intelligently in cases belonging to this
group a very careful study must be made of the past history of the
disease, the symptoms and the clinical condition in order to determine,
if possible, whether the hypothyroid or the hyperthyroid effects predomi¬
nate, for our therapeutic efforts will be regulated accordingly. The
manifestations of these two conditions arc so complex and our means of
diagnosis so incomplete that we can not always decide in which group a

given patient belongs. In most instances it is possible to classify the
case, but occasionally we find one of a mixed type that is very difficult
to explain.

It will be noted that we have included under the group that may
need combined treatment the atypical cases and cases of those patients
who develop thyroidism comparatively late in life. The patients in
atypical cases are not necessarily advanced in years, many of them being
under 30, and the typical patients over 50 do not all need combined
treatment, so that the factor of age can not be the criterion by which
the matter is decidel.
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The cases belonging in the atypical group are much the most diffi¬
cult to classify and treat. None of them have all the typical symptoms
of Graves' disease, and the majority of them appear to suffer from an

abnormal secretion rather than a pure hyperthyroidism. They have
often come to us with the diagnosis of Graves' disease because they have
at one time had a typical form of the disease, but as we see them they
have passed out of that typical form to the mixed type and occasionally
one appears to have a nearly complete myxedema. Such cases are not
to be treated by serum alone. Surgery is equally out of the question or

should be with most of them.
In order to bring the matter more directly in view we append a table

of contrasts to show the differing symptoms of hypothyroidism and
hyperthyroidism. For the hyperthyroidism typical Graves' disease is
the best example, but for the opposite type we have selected the înyx-
edematoid rather than typical myxedema in advanced stages.

Hypebthyeoidism. Hypothyroidism.
age.

Moie common in voung women, 18- More common in advancing vears,
30.

*

35-50.
ONSET.

May be slow and gradual or sud- Slow and gradual, in many cases
den and acute. engrafted on an old Graves' disease.

heart.

Tachycardia 120-180; pounding Rarely above 100, may be irregu-
beat felt over wide area; often a loud lar with heaving impulse. Pulse gen-
systolic murmur over apex, base and erally shows high tension and th.3
along the great vessels. Irregular and blood pressure is above normal,
very susceptible to the effects of ex¬
ercise. Blood pressure variable, gen¬
erally low, pulse soft and full, marked
dyspnea on slight exertion. Marked
edema of legs.

NERVOUS SYSTEM.

Fine tremor affecting nearly all the Patient may have some tremor, and
muscles, twitching, and occasionally muscular weakness is likely to be very-
spasms. Patients are abnormally ir- pronounced, but there is not the same

ritable and excitable, apprehensive, restlessness and jactitation. Patients
mentally very active and physically are occasionally irritable, but they
restless. Muscular weakness promi- are generally rather dull and apa-
nent. thetic, mentally slow; memory defec¬

tive. Pains in joints frequent, and
 there is a marked tendency toward

sudden giving-way of the legs when
walking.

EYE SIGNS.

Exophthalmos generally present, al- Exophthalmos is unusual, although
though it is not invariable. Occasion- it may have been present at one time,
ally unilateral, corresponding to the
side having the enlarged thyroid lobe.
Various symptoms arise in conse¬

quence of the exophthalmos. Xo pu¬
pillary changes.
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GLAND.

Enlargement varies from nothing to Often no enlargement can be made
very large goiter. The blood vessels out; when there is a goiter it has an
over the gland are generally much en- elastic, rubber-like consistence, occa-
larged and pulsate markedly. Right sionally cystic and nodular, but very
lobe generally the larger. distinctly different from the active,

pulsating gland of Graves' disease.
NUTRITION".

Severely disturbed; in most cases Generally not seriously disturbed;
there is a loss in weight, which may patients hold their weight and in most
progress to extreme emaciation. Ap- cases gain slowly; constipation rather
petite variable; vomiting and diar- than diarrhea, and flatulency a
rhea frequent complications. Patients troublesome habit. Patients do not
drink a great deal of water. drink much water.

SKIN.
Profuse perspiration, erythema, ur- Dry, may be scaly; patients do not

ticaria, dermographia ; pigmentation, perspire on exertion ; hair dry, brit-
which may occasionally be so marked tie, scalp scaly. Pigmentation not
as to suggest Addison's disease. Hair common. Patients prefer thick, warm
falls out, but is not coarse and dry. clothing and are cold most of the
Patients prefer thin clothing and cold time. Much more comfortable dur-
rooms. They are more comfortable ing hot weather,
during cold weather than during hot
weather.

temperature.

May be only slightly elevated, 99- Subnormal, may reach as low as 95.
100. With severe acute cases it runs

often to 102-104.
URINARY FINDINGS.

In most cases normal in volume; Albuminuria not unusual. Nitrogen
glycosuria not unusual; polyuria partitions do not show so marked a
often observed in later stages. Nitro- disturbance in kreatinin and kreatin
gen partitions show a very much de- ratios. In large number of cases
creased kreatinin excretion, while urine practically normal,
kreatin is present in large amounts.
Nitrogen loss is marked during the
period of emaciation.

BLOOD.

Hemoglobin low, leucopenia in se- Hemoglobin low, white blood count
vere cases, with a marked relative normal,
lymphoeytosis.

menses.

Very irregular or completely sup- Generally regular but scanty,
pressed.

The atypical cases do not fall sharply into one or the other of these
groups, but show most unusual combinations of symptoms of pure
Graves' disease with those of myxedema. The existence of such cases

has been recognized for some years and their successful treatment with
thyroid preparations is not new. It has been our observation, however,
that a large percentage of these patients do not do well on thyroid
extract alone, and that a combination of serum with thyroid proteid
gives the best clinical results.

Downloaded From: http://archinte.jamanetwork.com/ by a Penn State Milton S Hershey Med Ctr User  on 05/22/2015



JOHN ROGERS—S. P. BEEBE 319

The statistics which are given under the last two groups do not
furnish an accurate estimate of the prognosis in those types because we

have used the combined treatment only during the last year and there
are comparatively few who have finished the treatment for a period of
six months. My list shows 19 cases which fill this requirement, how¬
ever, and of these 10 have been greatly improved and 9 have failed of
improvement. There have been no deaths in this group and no patients
have been cured. It is only fair to state that there have been 4 cured
patients, but they have not finished treatment for a period of six months
as yet and so they have not been included.

Case 10: Improvement.—Patient.—Miss H., aged 40, had had subacute symp¬
toms for ten years.

Signs and Symptoms.—The pulse was 120 to 140; respirations about 20 and
labored ; voice rather husky. The patient was rather nervous ; had no tremor ;
could sleep only in a semirecumbent position; had a good appetite; had diarrhea,
pronounced exophthalmos, a small soft goiter, and was slightly emaciated. Her
condition was stationary for some time.

Results of Treatment.—The serum was used for six weeks with some general
improvement in the condition of the heart, but the gastrointestinal condition was
not relieved. During the next six weeks the combined treatment was given with
the best results. The pulse dropped to 98, exophthalmos was much less, the diar¬
rhea completely relieved, the thyroid much softer and almost normal in size. The
patient slept well in recumbent position; was rapidly improving and felt equal
to resuming her occupation as a teacher. A later report states that her satisfac¬
tory improvement has continued.

Case 11: Improvement.—Patient.—Miss X., aged 38; history of Graves' dis¬
ease for six years.

Signs and Symptoms.—The pulse was 120 to 130; there was slight precordial
pain and tremor, especially pronounced in the hanus and knees, and the appetite
was poor. The patient was very nervous, slept badly and was troubled with diar¬
rhea and sometimes with vomiting; had marked exophthalmos, a small hard
goiter; was emaciated and not able to be up.

Results of Treatment.—Treatment was continued from May until October with
the result that the patient gained 30 pounds in weight; pulse became regular at
from 80 to 90; the appetite good; no diarrhea; menses regular; nervousness
entirely relieved. "In short, her general condition is very good."

Case 12: Failure.—Patient.—Mrs. G., aged 56; history of goiter for twenty
years with symptoms of an atypical Graves' disease for eight years.

Signs and Symptoms.—Patient was nervous; did not sleep well and had a poor
appetite with occasional diarrhea. Pulse was from 90 to 100, regular and of
fairly good quality. There was no troublesome perspiration or unusual thirst.
The patient had had moderate exophthalmos in the past, but this symptom was
no longer seen. Headache was a troublesome feature of the case. Temperature
was normal.

Results of Treatment.—The case was not considered a favorable one for treat¬
ment with serum, but it was begun cautiously and was carried out for some time
with no benefit. Later the combined treatment was trieu for a period of six
weeks without benefit. Patient was no better in any way than at the beginning
of the treatment.
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The patients personally treated by Dr. Rogers to Jan. 1, 1908, number
105, who presented, more or less markedly, the three cardinal signs of
exophthalmos, goiter and tachycardia. Reports could be submitted on
about 100 additional cases, but, as they were mostly hospital or con¬

sultation patients whose records are incomplete or people who presented
irregular and doubtful forms of thyroidism, it has seemed best to con¬

fine the report to those that have been personally treated throughout
and to typical examples of exophthalmic goiter. There is thus no ques¬
tion about the diagnosis and it gives a clearer understanding of what
has been accomplished for these sufferers.

Of the 105 patients, 12 have been cured of every trace of disease,
including both exophthalmos and goiter, 17 have no symptoms of a

pathologic nature whatever except a small goiter in a few instances,
and one has a slight right-sided exophthalmos but no goiter. As neither
of these abnormalities is noticeable without close examination, I (J. R.)
think it is fair to group these cases together and state that a total of 30
have been cured.

Forty-three who have undergone specific serum or combined treatment
have been improved, and, while some of these are still under treatment,
many of them are expected to be ultimately in the cured class.

Four have failed to show any benefit by specific treatment.
Seven whose condition in several instances was at first greatly bene¬

fited by the anti serum have died from the natural progress of the dis¬
ease.

Twenty-one have been operated on either before or after undergoing
the specific treatment described below, with the result that none can be
called a perfect cure, and two of these 21 have died as a direct result of
the operation.

A brief analysis of the failures, the deaths and the operative cases

presents much that is instructive. The four described as failures under
antiserum received no other treatment and occurred early in our ex¬

perience before we had grasped the importance of supplementary thy¬
roid treatment at certain stages, or in certain forms of the disease.
Nevertheless, in so complicatel and obscure a disease it is only reasonable
to expect a considerable percentage of failures for a long time to come,
or until there is a much more definite understanding of the physiology
of the thyroid than exists at present.

One of the most striking features in a survey of all the 105 cases is
the gravity of the prognosis, for, in spite of everything which could be
done, there was a death rate in this comparatively brief period of
observation of less than three years, of approximately 10 per cent. One
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gains the impression from the observation of many patients in different
stages of exophthalmic goiter that the mortality under ordinary medical
treatment is considerably higher than this. Indeed, the expectation of
life after the onset of the symptoms in a well-marked case can not be
more than ten or twelve years.

The best results occurred in the very severe acute or the early mild
cases, especially if the goiter was small. The failures and deaths oc¬

curred in cases of marked severity with large goiters and after the dis¬
ease had been manifest for several years or in patients who developed it
late in life. There have, however, been some exceptions to these rules,
as a few with small goiters have done poorly while others which ap¬
peared almost hopeless have progressed surprisingly well. Five women
while in the improved class have gone through a normal pregnancy with
continued gain, and all but one were delivered at full term of healthy
children. Antiserum was given in three cases throughout the preg¬
nancy; the other two were so ;vell during this period that no treatment
was required.

Two of the five mothers can now be placed in the cured group,
though one still has a barely perceptible goiter, but no other symptoms.
The surviving children show no abnormality. In reviewing the his¬
tories of all the patients, however, the heredity was quite apparent in a

considerable number of the cases. It was not unusual to elicit a more
or less close family history of goiter and in a few cases of true exoph¬
thalmic goiter, but the proportion was not greater than in other diseases
like tuberculosis, rheumatism or cancer.

Two patients presenting a well-marked though not particularly
severe type of the disorder of several years' duration made an almost
complete recovery after a few months of antiserum treatment. The
exophthalmos, tachycardia and subjective symptoms entirely disap¬
peared, but the goiter remained quite large, though softer than at the
time of the first observation. During this period a considerable degree
of rest, quiet and good hygiene had been enforced, but as soon as the
patients felt well work was resumed, by one as a book canvasser, by the
other as a tailor in a sweat-shop, and very soon thereafter during a time
of hot weather and hard work, a combination which seems particular]v
trying, both patients relapsed. Antiserum seemed to do harm, pro-
thyroid treatment was without avail, and the disease progressed gradu¬
ally to a fatal termination which was preceded by stupor and coma.

A third patient had almost the same history, but by a careful use oC
antiserum and combined treatment, apparently with beneficial results,
barely escajied death and has now no symptoms except of small goiter.
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Of the 21 patients operated on 3 had only the superior thyroid vessels
ligated. The 18 remaining patients underwent the more radical and gen¬
erally recommended operation of removal of a portion of the thyroid
gland either before or after submitting to the specific thyroid medication.
And these 18 are the most important from a surgical standpoint.

Nine patients had been operated on and had relapsed before coming
under observation, and some of them had reached a condition worse than
that which had called for the interference. Three of these nine had
each undergone two operations with no lasting benefit. Of the nine who
relapsed after radical operation, four have been greatly benefited by the
antiserum or by prothyroid treatment and might be called cured if suffi¬
cient time had elapsed to demonstrate that another relapse will not
occur. Three have so much improved as not to be conscious of illness,
although some tachycardia is still perceptible. One (who has had two
operations) completely failed to improve in spite of careful treatment
and is slowly but surely losing ground, and the other, who also had had
two operations, failed entirely under the antiserum, and in July, 1907,
suffered a removal of the second thyroid lobe, leaving only the isthmus.
This, in November, 1907, was evidently enlarging, and, though the
patient had after the last operation, as after the previous two, gained
considerably in flesh and strength, both subjective and objective symp¬
toms were very apparent, and she stated that she felt little, if any, better.

The remaining nine patients, after failing to improve under the
antiserum treatment, suffered removal of one lobe and the isthmus of
the thyroid gland either at the hands of Dr. Eogers or at those of other
surgeons. Of these, two died of acute thyroidism ( ?) shortly after the
operation. The first came under observation early in my experience
with a very severe toxemic form of the disease, and when the antiserum
was begun death seemed imminent. After two or three months of anti¬
serum treatment she almost entirely recovered., but still had compara¬
tively mild symptoms and a pulse rate of 110. In an attempt to com¬

plete the cure, the right lobe and isthmus were removed with a fatal
result. The other death occurred in a psychopathic case with mild
symptoms of Graves' disease and melancholic depression, with delusions
of sight and hearing. Antithyroid and prothyroid treatment were both
tried and seemed only to make the psychosis worse, so removal of one

lobe of the much hypertrophied gland was attempted and a fatality
followed within two days.

The seven remaining patients were all treated with antiserum with
more rather than less unfavorable results, although five were at first
greatly improved and then remained stationary or were made worse by the
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medication. I believe now, however, that with time and good hygiene and
the judicious exhibition of the combined treatment, the advantages of
which have only of late become apparent, much more could have been
accomplished. Nevertheless seven patients, after failing to recover

under antiserum treatment, had one lobe and the isthmus of the gland
successfully removed, and the last operation on these cases was in
October, 1907. Only three of the seven were much benefited by the
operation. One who was operated on in November, 1906, remained
comparatively well though unable to undergo vigorous exertion until
February, 1908. The second patient, after gaining somewhat under
antiserum, relapsed and had the left superior thyroid vessels tied and
the right lobe removed in Stockholm in September, 1906. After this
she gained slowly in flesh and strength and returned to this country,
but suffered another relapse with typical symptoms in November, 1907.
The third patient came under observation in July, 1907, and refused
operation after appreciable benefit from the antiserum, especially in the
very troublesome insomnia and weakness. He then left the hospital
and relapsed in December, and in January, 1908, had one lobe and the
isthmus removed, and, although much improved, still shows in April
the characteristic symptoms.

The other four of the seven patients who underwent operation after
failure with the antiserum are about as they were when first seen and at
least two of them were for several days after the operation in a rather
critical condition and convalesced to their original state very slowly.

These experiences, while not very extensive, have seemed to indicate
that when antithyroid, or in very exceptional cases, prothyroid treat¬
ment fails, not much can be promised by radical surgery. Not only the
danger but the uncertainty of the result of operative removal of part of
the thyroid in exophthalmic goiter demands that until there is a more

definite knowledge of the physiology and pathology of the organ, at least
a trial should be made of the specific treatment.

According to these statistics about 30 per cent, of all cases under
careful management can be practically cured and the earlier they come
under treatment the better the prognosis. About 50 per cent, can be im¬
proved; some 20 per cent, have failed and of these 10 per cent, have
already died. This includes all stages and varieties of the disease; the
youngest patient was 5 years of age and the oldest over 80; many have
been sent for specific treatment as a last resort and have been considered
hopeless at the outset, but the inclusion of all patients without distinc¬
tion so long as the diagnosis is unmistakable, is the only method by
which a reasonable idea of the prognosis can be derived.

Downloaded From: http://archinte.jamanetwork.com/ by a Penn State Milton S Hershey Med Ctr User  on 05/22/2015



324 TREATMENT OF THYROIDISM BY SPECIFIC SERUM

THE REACTION FOLLOWING THE INJECTION OP SERUM.

The serum is always given by hypodermatic injection, and we have
chosen the arm as the site of injection because it is more convenient for
the patient and because the local reaction causes less trouble in this
region and may be treated more readily. The upper arm just below the
deltoid should be carefully cleaned and the injection made subcuta-
neously but not intramuscularly in order to avoid too rapid absorption.
In 95 per cent, of the injections the local reaction consists only of an

area of hyperemia and slight induration which may be somewhat tender
on pressure for a few hours. It quickly clears up and in thirty-six to
forty-eight hours the arm is perfectly normal. The indurated area

may in some instances be three or four inches in diameter and occa¬

sionally the whole arm has become edematous from the shoulder to the
finger-tips. Such a reaction is unpleasant but fortunately it is a rare

complication and if the arm is wrapped in a wet dressing the reaction
subsides without unpleasant after-effects. The exact nature of the re¬

action in any given case cannot be foretold because the matter of per¬
sonal idiosyncrasy of the patient is an exceedingly important factor. It
is best, therefore, to start with a small dose and to determine the nature
of the reaction in each case before the full therapeutic dose is attempted.
As has already been stated, the very acute toxic cases take the serum

better than the mild cases and with them it may be best to begin with a

full dose. If the local reaction is marked it is best to keep hot applica¬
tions on the arm for half to three-quarters of an hour after the injection,
and gently massage the area about the point of puncture. Unless some

quite unusual condition results no further treatment is necessary, for
the condition subsides promptly. If a second injection is made before
the reaction from the first has subsided a more decided reaction is

produced in the second instance and the area of the first injection is

again excited. The local reaction is therefore of value as a guide in the
determination of dose and frequency of administration. The two arms

should be used alternately at the site of injection.
The general reaction likewise shows considerable variation. In a

large percentage of cases there is no disturbance whatever; there may be,
however, a slight rise in temperature accompanied by nausea, some rest¬
lessness and perhaps some increase in the tachycardia. Earely the
patient may vomit and all the symptoms of the disease be temporarily
exaggerated. If the serum is given too frequently or in too large doses
both the local and the general reactions become more severe. The serum

must never be pushed in the presence of a progressively increasing re-
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action. Serious consequences may arise if this precaution is not ob¬
served. If, during the course of treatment, an usually severe reaction
has been obtained it is best to allow a somewhat longer interval before
the next injection, and at the same time to reduce the dose.

During the last two years the study of the phenomena of anaphyl-
axis19 and of the so-called "serum disease" has directed attention to the
complications of serum administration. Several instances of severe re¬

action, some of them even with fatal outcome,20 have been published re¬

cently and it is evident that serious consequences may occasionally
arise. (None of the reactions to which reference is made have occurred
in the use of the thyroid serum.) We have tried to avoid such pos¬
sibilities by giving the serum in the first portion of the treatment at
short intervals, that is, from one to five days, and thus avoid sensitizing
the patient. In spite of these precautions we have had out of the sev¬

eral thousand injections that have been made in the course of the last
three years, a few very severe, and, for the time, alarming reactions,
although none have been fatal. These have been obtained in cases which
have had the serum for some time and have occurred without any
previous warning. (It is only fair to state that nearly all of the reac¬

tions occurred in the earlier part of our experience when we were using
somewhat larger doses than we now find necessary.) These reactions
have developed in most cases very shortly after the injection of the
serum, but in a few instances the onset has been delayed for a couple of
hours. They have always occurred in patients who have had some

previous treatment with the serum. The reaction develops rapidly and
resembles in some respects the condition recently described by Ohl-
macber21 as occurring in two cases treated with antistreptococcic serum.
The cutaneous surfaces of the face became very much swollen, the nose,

lips and ears were of twice the normal size and the exophthalmos was

likewise much exaggerated. There has been some subjective distress,
particularly in breathing and the patient has become markedly cyanosed
with a rapid, feeble pulse and a more or less pronounced syncope. The
reaction is alarming for both patient and physician; but in our experi-

19. Rosenau and Anderson: A Xew Toxic Action of Horse Serum, Jour. Med.
Research, 1906, xv.

20. Gillette, H. F.: Diphtheria Antitoxin in Bronchial Asthma, Jour. Am. Med.
Assn., 1908. Wiley, S. N. : Sudden Death from Injection of Diphtheria Antitoxin,
Jour. Am. Med. Assn., 1908, 1, 137. Boone, E. L.: Sudden Death Following Use
of Diphtheria Antitoxin, Jour. Am. Med. Assn., 1908, 1, 44. Quigley, I. K. : Col¬
lapse After Use of Diphtheria Antitoxin, Jour. Am. Med. Assn., 1908, 1, 768.

21. Ohlmacher, A. P.: Two Instances of Severe Xon-fatal Serum Reaction, Jour.
Am. Med. Assn., 1908, 1, 875.
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enee the condition has rapidly improved and an hour later all evidences
of the attack may have passed off. We do not know why such a reaction
should develop but it is probably related to the phenomena of anaphyl-
axis. There is probably some peculiarly susceptible condition of the
patient at the particular time the injection is given, for the patient may
have taken the same serum previously without any marked reaction, and
may continue to take it again for weeks without ever showing again a

reaction at all like this. We have learned to combat these severe reac¬

tions with the hypodermatic injection of thyroid proteid, but their great
infrequency makes it probable that very few physicians will ever have
occasion to deal with them. Since we have given the serum in smaller
doses at shorter intervals we have seen few disturbances other than the
local reaction in the arm. Following such a reaction no serum should
be given for a week and then a somewhat smaller dose should be given
for the first injection. The serum produced in each animal varies some¬

what from that of other animals so that it is necessary to kno;v the
character of the serum and the condition of the patient before the ques¬
tion of dosage can be decided.

The relation which the specific treatment bears to the surgical treat¬
ment is naturally of much interest. The list of 141 patients includes 8
who have had some surgical procedure for the condition. Six of these
cases have already been described. The two others are interesting as

they both are instances of recurrence after operation; one of them is of
especial interest as it is the first case in this country of a patient under¬
going surgical treatment for the relief of Graves' disease. Brief his¬
tories of these two cases are given below :

Case 1.—Patient.—Mr. F., aged 28, had the disease for eight years, operated
on; had the right lobe, isthmus and part of the left lobe removed, "improving the
fast pulse, exophthalmos and nervousness." Still had attacks of diarrhea and
tremor; pulse was 109; the patient slept badly; had lost 35 pounds in the last
three months and was unable to work.

Results of Treatment.—The patient was under treatment for six weeks. Im¬
provement began with the first injection; the tumor was greatly reduced, diarrhea
cured, tremor greatly reduced, he can walk a good distance without undue fatigue.
Has gained 27 pounus since the treatment began and is in every way much im¬
proved.

Case 2.—Patient.—A woman of 34 years, weight 130, physical condition typical
of Graves' disease, tachycardia of 116 to 140, heart otherwise normal, nervous
with marked tremor, small goiter of medium consistence, increasing in size during
the last few weeks.

History.—This patient was the first to have removal of gland in this country
for the relief of Graves' disease. The operation was done by Dr. A. C Bernays in
St. Louis May 13, 1894. The right half of the gland was removed and the superior
artery tied on the leit side. The condition previous to the operation was serious,
but the patient was entirely relieved and remained well during thirteen years
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following the operation. There was redevelopment of the disease in the spring of
1907. Her condition has been growing worse. Treatment by rest, ice pack and
quinin hydrobromate had not improved the condition.

Results of Treatment.—Ten injections of serum were given; the first caused a
marked reaction, the second much less, and it gradually decreased to no reaction
whatever, "and with this the pulse Kept growing slower, she gained in weight, the
goiter grew less, and every symptom gradually disappeared."

To summarize these cases again, it will be recalled that five patients
tried serum first without benefit and later died as a result of operation,
two were operated on before the serum treatment with good result and
were later treated successfully with serum for a recurrence of the dis¬
ease, and the last was benefited considerably by serum treatment pre¬
liminary to a completely successful operation. As far as these figures go
it would seem that if a case can not be benefited by serum it may be
dangerous to operate; and also that, if an operation is likely to be suc¬

cessful serum may also be successful. It appears to be true that the type
of ease which can be completely cured by operation is a type favorable
for serum treatment.

It must not be understood that what has been said above is a crit¬
icism of or an argument against the operative treatment. The few
brilliant operators who have had sufficient experience to select the cases

intelligently, give the proper preliminary treatment, and carry out the
operative procedure with the requisite skill and judgment have had very
good results and their statistics speak for themselves; but the fact re¬

mains that for the majority of surgeons the operation gives a high
mortality and not fully satisfactory postoperative results. Moreover, I
think the time has not yet come to determine precisely what the results
of operative procedure are to be. Surgical removal of the thyroid for
Graves' disease can scarcely be considered an emergency operation, and
in my opinion should not be undertaken unless the operator is thor¬
oughly familiar with disease, and has had his judgment tempered by a

wide experience.
Graves' disease is a serious malady and should be so regarded. The

fact that incipient cases in young women will in most cases improve
promptly with rest and tonic treatment is a cogent reason for early
recognition of the condition, but even in early cases there are many that
do not terminate so happily but continue to progress toward an acute
development of hyperthyroidism. Again it is often found that the rest
cure is only temporary and that as soon as activity is resumed the serious
symptoms again appear. The earlier symptoms may not be such as to
disturb the patient and she may be thought merely nervous. In many
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of our cases the condition has been first noticed by the patient's friends
or by the physician at a time when the patient feels perfectly well. The
analogy between Graves' disease and health urged by Putnam22 is of
considerable importance. He says:

The symptoms of Graves' disease shade off, if one studies a large number of
cases, into the phenomena of health. The tremor, the rapid and excitable pulse,
the flushed skin, the restlessness of mind, are seen almost habitually in many
persons who are simply called nervous, and these symptoms and more, including
the staring gaze, may come on suddenly, even in a presumably healthy person,
linder the influence of a strong emotion, which may be called either a disease
or a quasi-physiological state.I will repeat in conclusion that the
importance of the analogy between Graves' disease and health is urged, not as
an exclusive theory, but as one profitable mode of regarding the subject.

It is, of course, impossible from the data at our disposal to determine
the precise value of the serum in the treatment of hyperthyroidism. I
believe that as far as numbers are concerned an equally large series may
be shown which have done as well or perhaps better on purely medical
treatment, but the type of case counts for everything. Practically all
of the first 100 patients and at least 75 per cent, of the remainder have
used the serum only as a last resort after having tried rest, tonics, thy-
roidectin, and a great variety of medical measures without relief. In
many such cases when the gamut of general therapy has been run the
serum has been given with the most striking and immediate benefit. In
the majority of cases, however, the improvement, although positive and
undoubted, has been slow and gradual, perhaps requiring six to eighteen
months for the final complete recovery. This is not in any way unusual,
since recovery after surgical removal of the gland is in many cases slow,
requiring one or two years.

CONCLUSIONS.

This work is the first attempt to treat disease in the human subject
by means of a specific cytotoxic serum, and our own conclusions, subject
to revision as experience increases, are as follows:

1. The serum has a specific effect in neutralizing the toxic action of
the thyroid secretion.

2. As a therapeutic agent it gives results which can not, in many
cases, be attained by any other medical means.

3. Not all cases presenting symptoms of thyroidism can be treated
successfully with serum, because not all cases are purely hypertrophied
in origin.

22. Putnam: Clinical Aspects of the Internal Secretion, Tr. Cong. Am. Phys.
and Surg., 1897, iv, p. 122.
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4. The rapid amelioration of symptoms in the acute toxic cases,
similar in most respects to the well accepted instances of neutralization
of toxin by antitoxin, is a weighty argument in favor of believing the
symptoms to be due to the toxic effects of hyperthyroidism.

5. The beneficial results of combined treatment, especially in the
older cases, indicates a dysthyroidism as well as hyperthyroidism as a

factor in the production of symptoms.
Cornell university Medical College, Twenty-eighth Street and First Avenue.
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